Introduction
Many neurotransmitters have been investigated in attempts to explain various brain impairments. Neuropeptides including endogenous opiates (beta-endorphin, enkephalin), substance P, and others, are associated with endocrine functions but also with high cortical functions including human behavior, emotion and learning. These neuropeptides have been studied in adults with neuropsychiatric disorders such as schizophrenia, depressive psychosis, Parkinson's disease, and Alzheimer's disease (Ferrier et al. 1983; Agid and Javoy, 1985) . However, there are only a few reports on pediatric neurologic disorders because of the difficulty in obtaining CSF specimens. Beta-endorphin is an opiate peptide with a morphine-like effect, which is derived from pro-opiomelanocortin (POMC) (Fig. 1) . Other pharmacologic properties associated with beta-endorphins are modulation of behavioral patterns, respiratory function, body temperature, seizure threshold, and activation of the immune system (Bloom et al. 1976; Gilman et al. 1982; Sisten et al. 1982; Jackson and Nutt, 1991) .
In this report a sensitive radioimmunoassay was used to determine beta-endorphin levels in the CSF of children with neurologic disorders including infantile autism, Rett syndrome, infantile spasms, and aseptic meningitis. 
Controls
The controls consisted of 23 children (18 boys, 5 girls) aged 0-10 years for whom lumbar punctures were performed to investigate suspected CNS infections. In the 23 cases, no CNS infection was subsequently confirmed. The CSF of the controls were considered to be normal with regard to protein levels, glucose levels, and cell counts.
The normal cell counts in CSF depended on age, with under 30/mm3 in newborns, 10/mm3 in infants, and 5/mm 3 in older children.
Aseptic meningitis
Sixteen children (9 boys, 7 girls) aged 4-9 years had aseptic meningitis, characterized by a high fever, vomiting, and a CSF pleocytosis (cell count range, 30-500/mm3). None of these had any neurological complications or sequela.
Infantile autism 
Results

Controls
The relationship between age and CSF beta-endorphin levels in the controls is shown in Fig. 2 . The levels were negative- Fig. 2 . CSF beta-endorphin concentrations in the 23 control patients.
The age distribution ranged from 0 to 129 months. The CSF levels revealed a negative correlation with increasing age (r=-0.83 p= 0.0001). The results are shown in Table 1 . The CSF beta-endorphin levels in aseptic meningitis were significantly higher than those in the controls (p<0. 01) .
Infantile autism CSF beta-endorphin levels in patients with infantile autism are shown in Table  2 is that the function of the opioid receptors might be immature in the infant, and a third possibility is that the peak reflects a maturation of the neurotransmitter networks under 1 year of age. It is known that several neurotransmitters, such as 5-hydroxyindoleacetic acid (5-HIAA), homovanillic acid (HVA), and tetrahydrobiopterin, are highest in the CSF of neonates and then decrease with age (Keith et al. 1993 ) . However, the mechanism for these developmental changes are unclear.
In aseptic meningitis, the CSF betaendorphin levels were significantly elevated, possibly due to an over-production caused by the CNS infection. It is known that activated immunocytes release interleukin-1 (IL-1) when stimulated by infections or stress, and that IL-1 affects the hypothalamus, which may lead to a stimulation of beta-endorphin production. Later, the beta-endorphins may modulate the autonomic nervous system and the reactivity of vessels ameliorating the stress. Infantile autism was first described by Kanner (1943) . The onset is generally before 36 months of age, and the characteristic symptoms are disturbances in relating to other people, in language, and in behavior. Biochemical mechanisms involving serotonin, CSF 5-HIAA, or CSF HVA have been investigated, but these investigations have failed to reveal any consistent results (Hanley et al. 1977; Winsberg et al. 1980) . Sahley and Panksepp (1987) and Leboyer et al. (1992) reported that infantile autism may be caused by excessive brain opioids that modulate emotion, cognition, and behavior. Patients with infantile autism often demonstrate self-destructiveness and a decreased sensitivity to pain, which are considered to be modulated by opioid peptides (Gillberg et al. 1985) . On the other hand, two studies (Gillberg et al. 1990; Sandman et al. 1991) have revealed low levels of beta-endorphins in autistic children. All previous studies have failed to reveal consistent abnormalities due to a lack of age-matched controls. The beta-endorphin levels in patients with infantile autism in the present study were not significantly different from those in age-matched controls. These results indicate that CSF beta-endorphins are not related to the infantile autism.
Rett syndrome is a progressive neurodegenerative disorder of unknown etiology. The clinical features of autism including poor eye contact, lack of sustained interest, and a speech disturbance are often present in children with Rett syndrome.
However children with Rett syndrome differ from autistic children in that those with Rett syndrome demonstrate ataxia, breath holding, hyperventilation, and bruxism (Percy et al. 1988 ). The present study found increased CSF beta-endorphin levels in patients with Rett syndrome, as compared to controls. These results are similar to previous studies (Echenne et al. 1991; Myer et al. 1992) . It is unknown why CSF betaendorphin levels are elevated. Myer et al. (1987) 
